Synthetic methods are described for the preparation of
Introduction
In the preceding papers of this series we have described the synthesis of 11-substituted-11H- [1, 2, 4] Triazolo [1, 3] 
Fused 1,2,4-Triazole Heterocycles. III. Synthesis and Structures of Novel

Thiazinoquinolines
Under these conditions, when in situ formation ofthiolate anion of 1,2,4-triazolethiols is possible, the substitution of the benzylic chlorine atom took only place but the 2-chlorine atom was found to remain unaffected in terms of both S-substitution and cyclisation. The structure of 3 was confirmed by desulfurisation with Raney nickel in ethanol leading to the known (3) 2-chloro-3-methylquinoline 4 .
Cyclocondensation of 3 was performed by different methods: in dimethylformamide without any additional reagent (method A), or in the presence of hydrochloric acid (method B) or potassium carbonate (method C). There are some important points emerging from the data presented: 1) The cyclisation is acid catalyzed due to the activation of 2-chlorine atom toward nucleophilicsubstitution by protonation of the quinoline ring. 2) In the case of method A or Β (R=H) compound 6 is the main product but the ratio of this product is shifted in favour of 5 by the increasing steric demand of the substituent (R) on the triazole ring. 3) Presence of potassium carbonate inhibits the reaction since it prevents the activation by protonation. In this case, compound 5 predominates over 6 in every case. A possible explanation of this fact may be that potassium carbonate deprotonates the triazole ring and the negative charge localizes mainly to N-1 rather than N-4, so N-1 has the greaternucleophilicity similarly to that was found in alkylation reactions of 1,2,4-triazole (4).
The structure of the separated products 5, 6 has been determined by desulfurisation with Raney nickel in case of R=H (Scheme 3).
Scheme 3
Desulfurisation of 5a and 6a led to different products 7 and 8 which could be distinguished easily by nmr spectroscopy.The 1 H-nmr spectrum of 7 showed two separated triazole singlets, whereas triazole protons of 8
were equivalent and appeared as one two-proton signal confirming the structure of the starting heterocycles.
In the case of R=Me and Et, the structure of 5 and 6 has been confirmed by nmr spectroscopy on the basis of 3-Chloromethyl-2-(1,2,4-triazol-5-yl)thioquinoline 12 , the regioisomer of 3a was prepared by an unequivocal route starting from 1 via 9, 10, and H (Scheme 4).
The cyclocondensation of 12 was studied under different reaction conditions. When it was treated with potassium carbonate in dimethylsulfoxide at 25 °C, formation of two products 13, 14 was observed (Scheme 5) in a cyclocondensation involving the nucleophilic substitution of the benzylic chlorine atom by the triazole ring nitrogen atom. [1, 2, 4] Triazolo [1, 3] Thiazinoquitiolines 
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Scheme 5
When the solution of 12 in dimethylformamide was stirred at 25 °C, no reaction occurred at all, but in the presence of hydrochloric acid unexpected formation of the mixture of 5a and 6a was observed (Scheme 6) in a ratio totally different from that observed in cyclocondensation of 3a. Compounds 13 and 14 could not be detected in the crude product by tic and nmr spectroscopy.
Scheme 6
This unexpected observation can be explained by assuming an acid catalyzed rearrangement via a fourmembered cyclic system at the transition state as shown in Scheme 6. This rearrangement consists of two quasisimultaneous nucleophilic steps: the acid catalyzed nucleophilic attack of the triazole ring nitrogen atom to the C-2 atom of the quinoline ring and the nucleophilic attack of the sulfur atom to the benzylic carbon atom. This type of rearrangement has not been observed so far in the cyclocondensation reactions of 1,2,4-triazolethiols but some similarities can be found with the mechanism of the Newman -Kwart rearrangement of thionocarbamates to thiolcarbamates (6) .
Results derived from the study of the reaction of I with 2 in the absence of potassium carbonate (method A) or in the presence of hydrochloric acid (method B) were also unexpected. Under these conditions the reaction led to the formation of the mixture of 5 and 6 immediately, however, the presence of an intermediate was monitored
by tic. In the case of method A a quasi-simultaneous consumption of the starting material 1 and the intermediate was observed, while in case of method Β the formation of the intermediate was faster (Table 2) , so the first step of the reaction should be acid catalyzed. The ratio of the isomers (Table 2 ) was totally different from that was The ratio of the regioisomers in the crude product was determined by 1 H-nmr spectroscopy
In conclusion, the results of our work presented in this paper can be summarized in the followings:
(1) Starting from 2-chloro-3-chloromethylquinoline 1 and 1,2,4-triazole-5-thiols 2, all the four possible heterocyclic ring systems are accessible by the methods presented.
(2) These methods are based partly on our original observation that under acid catalytic or autocatalytic reaction conditions, the 2-chlorine atom, whereas in the presence of a strong base or towards an anionic nucleophile the benzylic chlorine atom of 1 has greater reactivity. Materials: 2-chloro-3-chloromethylquinoline 1 (7) and 1,2,4-triazole-5-thiols 2 (8) were prepared according to previously described procedures.
Preparation of 2-chloro-3-(1,2,4-triazol-5-yl)thiomethylquinolines 3 . General procedure:
The mixture of the corresponding 2 (12 mmol) and potassium carbonate (1.66 g, 12 mmol) was stirred in dimethylformamide at 25 °C for 15 min. Compound 1 (2.12 g, 10 mmol) was then added to the mixture and it was stirred at the same temperature for 30 min then was poured into ice-water (50 ml). The precipitated product was collected, washed with water and ethanol and dried at room temperature.
Using this general procedure the following compounds were prepared: 
Desulfurisation of compound 3b'.
Compound 3b (0.58 g, 2 mmol) and Raney nickel (5 g wet paste washed with ethanol) were stirred at 25 °C in ethanol (20 ml) for 5 h. The catalyst was separated by filtration and the filtrate was evaporated to dryness. The residue was crystallized from chloroform -ethanol (1:3, v/v) to yield 2-chloro-3-methylquinoline (4) [4,5-b] quinolines 6°.
The corresponding 3(10 mmol) was stirred in dimethylformamide (10 ml) without any additional reagent (method A), in the presence of hydrochloric acid (10 mmol) (method B) or potassium carbonate (10 mmol) (method C) at the temperature indicated in Table 1 until all the starting material had been consumed (tic). The reaction mixture was then diluted with water (50 ml), neutralized with 15 % aqueous ammonia solution (methods A and B), the solid material was collected, washed with water and dried. The yields of the crude products and the ratio of the isomers The microanalysis and mass spectral data of the compounds 5 and 6 are assembled in Table 3 .
Desulfurisation of compounds 5a and 6a:
The mixture of compounds 5a or 6a (0.48 g, 2 mmol) and Raney nickel (5 g wet paste, washed with ethanol) was stirred in ethanol (25 ml) at reflux temperature for 2 h. The catalyst was separated by filtration, the filtrate was concentrated (5 ml), then water (5 ml) was added. The product precipitated on cooling in a refrigerator was collected, washed with the mixture of ethanol -water (1:1, v/v) and dried.
Product obtained from 5a: 3-methyl-2-(1,2,4-triazol-1-yl)quinoline (7) 
3-Acetoxymethyl-2-chloroquinoline 9:
The mixture of 1 (10.6 g, 50 mmol) and anhydrous sodium acetate (6.15 g, 75 mmol) was stirred in dimethylformamide (50 ml) at 60 °C for 3 h. The reaction mixture was poured into water (250 ml) and the 
3-Hydroxymethyl-2-(1,2,4-tnazol-5-yl)thioquinoline 11_:
Compound 10 (12.0 g, 40 mmol) was treated with 2 Μ aqueous sodium hydroxide solution (40 ml) at 25 °C for 3 h. By that time all the starting material had gone to solution. The reaction mixture was then neutralized with 2 Μ aqueous hydrochloric acid solution, the precipitated material was collected, washed with water and dried.
Yield of 11 (a crude product pure enough for further syntheses), 9. Phosphorus trichloride (5.13 g, 37 mmol) was added dropwise to the solution of compound 1_1 (7.74 g, 30 mmol) in dimethylformamide (30 ml) at 15 °C and the solution was stirred at the same temperature for 15 min. The mixture was then poured into ice-water (150 ml) and the precipitated product was collected, washed with water and dried.
The crude product was dissolved in dimethylformamide (40 ml), ethanol (80 ml) was added to this solution and the crystalline product precipitated on cooling in a refrigerator overnight was collected, washed with ethanol and Table 3 .
Cyclisation of compound 1_2 in the presence of hydrochloric acid:
Compound 12 (1.38 g, 5 mmol) was suspended in dimethylformamide (4 ml) and was treated with 5 Μ hydrochloric acid in dimethylformamide solution (1 ml) at 25 °C for 8 h. The reaction mixture was diluted with water (25 ml), neutralized with 15 % aqeous ammonia solution, the precipitated material was collected, washed with water and dried. The weight of the crude product (consists of the mixture of 5a (74 %) and 6a (26 %) determined by 1 H-nmr) was 1.03 g (86 %).
Reaction of 1_ with 2 in the absence of potassium carbonate or in the presence of hydrochloric acid. General procedures:
The mixture of 1(2.12 g, 10 mmol) and the corresponding 2 (12 mmol) was stirred in dimethylformamide (10 ml) without any additional reagent (method A) or in the presence of hydrochloric acid (10 mmol) (method B) at the temperature indicated in Table 2 until completion of the reaction (tic). The reaction mixture was diluted with water (50 ml), neutralized with 15 % aqueous ammonia solution, the precipitated material was collected and dried. The yields of the crude products and the ratio of the isomers 5, 6 determined by 1 H-nmr spectroscopy are indicated in Table 2 . 
